Heart rate variability, a target for the effects of angiotensin II in the brain of the trout Oncorhynchus mykiss.
This study was conducted on unanesthetized rainbow trout equipped with two ECG electrodes and with an intracerebroventricular (i.c.v.) micro-guide. The ECG signal was recorded during three experimental sessions of 30 min and the heart rate variability (HRV) spectral analysis was performed during stabilized periods of recording. The first recording session was conducted during the control period and the mean heart rate (HR) of the trout was 44+/-2 bpm. The total power spectral density (PSD) of the R-R interval signal of the ECG was 21233+/-4400 ms(2)/Hz. A major high frequency (HF) spectral band centered at 0.16 Hz and a minor low frequency (LF) spectral band centered at 0.04 Hz were the two main components of the PSD. An i.c.v. injection of 0.5 microl of vehicle during the second session had no significant statistical effect, either on the mean HR (43+/-2 bpm), the total PSD (24693+/-6394 ms(2)/Hz) or on the center frequency and power of the two main spectral bands. Conversely, an i.c.v. injection of ANGII (1.5, 6.25 and 50 pmol) during the third recording session induced a significant increase in the mean HR (+3%, +15%, +30%, respectively) but the effect of the peptide was more obvious on the total PSD which was profoundly decreased (-27%, -65%, -76%, respectively). The two main spectral bands of the PSD were totally blunted after the injection of 50 pmol of ANGII. In another group of control trout, intraperitoneal (i.p.) injection of atropine abolished the PSD of the R-R interval signal of the ECG demonstrating that the parasympathetic system is the main contributor of HRV in trout. Our results have thus demonstrated for the first time, at least in a non-mammalian species, that i.c.v. injection of native ANGII profoundly reduces HRV. We hypothesize that ANGII in the brain of the trout alters the pattern of the electrical activity along preganglionic cardiac vagal motoneurons.